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National Lynx Detection Protocol

Purpose

A variety of means have been developed to deted lynx and other carnivores. The purpose of this protocol
isto add reli ability, efficacy, and representativenessto the processof lynx detedion. Each element of the

protocol has been designed to achieve this end.

Representativeness Whileit can be argued that seledive sampling (where one goes to the “best” places

and samples) may provide detedions at lower cost, the data generated using these methods is much less
valuable. Non-representative surveys at best can provide simple occurrencedata. Other more meaningful
metrics: where lynx are present and absent, the habitat relationships of lynx, minimum viable population
estimates, and current range all require representative sampling. Hair-pad methods were dosen because
they all ow sampling during the snow-freeperiod, are durable, inexpensive, and lightweight. A lightweight,
inexpensive sampling scheme which could be implemented in the summer was a necessty for
representative sampling. Areasthat are dangerous or away from roads will not be representatively sampled
in the winter, and very expensive or high-maintenance detedion stations can only be placed at a few
locations. Representative sampling requires unbiased and uniform placement rules for the sample points.
To thisend, the protocol is grid-based and uses smple placement rules which can be applied to most

landscapes.

Efficacy. Even if sampling is representative, if detedion rates are too low, the method will fail the test of
efficacy. To addressthis, wetested 5commercial scent lures on wild lynx in Canada to determine which
lure produced the highest detedion rate. While all lureswere “hit” by lynx, one lure, a combination of

beaver castorium and catnip oil was twiceas effedive asthe others. Additionally, we made use of transeds



to samplelynx in Canada. Over a 2-4 week period, we had hits on nearly half (3578 = 45%) of these 5-

station line transeds. Based on these results, we use line transeds and the most effedive lure.

Reliability. Reliabilityislargely aproduct of effedive and representative sampling, but there are additi onal
properties that a reliable survey protocol should have. It should bereliablein the sense that if applied, it
will produceinterpretable results. At the finest scale (traditionall y the scent station but, in our design, the
transeq) if alynx is present in the area, the probability of detedion should be as constant as possble. This
alows the proportion of occurrencesto infer use. At alarger scale, we want to reliably state that, given a
certain leved of effort, wewill have detedionsif lynx are present, and therefore alack of detedions

indicates alack of lynx.

At the fine scale, placing scent stations 100 m apart and perpendicular to the major slope produces a
structure that will be encountered by lynx moving through the @untry and removes gnall -scale differences
asociated with station placement. At abroader scale, the protocol requires placing no fewer than 25
transeds at a density of 1 transed per every 2 milesfor aperiod of 2-4 weeks to ensure that an areais

adequately sampled.

Details

Broad dedsions concerning where to sample

Dedsions asto where to sample are based primarily on the interest of the managers. If grids (25+
transeds) were placed randomly within a major cover type, the grids themselves would be a representative
sample of the @ver type. A manager may, however, nead information about lynx in a spedfic area, and
can placegrids preferentialy. In broken habitat, such as forested areas sparated by low elevation prairie,
dry forest types or dedduous forests not thought to be lynx habitat, or lands which have been converted to
agriculture, the sampling does not nead to conform to aredangular grid. All that isrequired isthat the
placement within the lynx habitat be at a density of about 1 transed per every 2 miles. An easy way to
accomplish thisisto put alarge 2x2 mile grid acrossthe landscape and use only those pointswhich fall i nto

habitat asthe sample. In all casesthe grid should start at a random location. Do not move the grid to get



the highest number of pointsin habitat. One approach that may work well is smply to use sedion
boundaries asthe grid. If these boundaries are not associated with vegetation changes, then they can be
thought of asrandom. If, however, there are spedfic features that are generally associated with sedion
boundaries, such as changesin forest age associated with “chedkerboard” ownership patternsin the West,

then sedion boundaries will not work, and you will neel to start the grid at a random location.

As was mentioned abowve, managers can dedde where to sample, but our recommendations are generally to
samplein cover types and areas which there is sme esidenceof historical lynx occurrence Maps of broad
cover-types associated with historic lynx occurrence are avail able for the antiguous US. These cover-type
maps, or local vegetation coverage, can serve as a guide for determining priority of survey efforts. We
would caution that, early in the process dedding a priori that an area cannot support lynx without detail ed
local knowledge, is not without risk. If grids are designed as a representative sample of a particular cover
type, sampling within this cover type provides no information about any other cover type. There will
always be this trade-off: tight stratification rules will presumably increase the dficacy, but they limit the
inference Additionally, this grid-based approach works best and is most efficient in areas where cver

types are reasonably contiguous.

Exactly how you resolve the relative importance of these two properties. efficacy vsinference and hence
how you stratify your landscape prior to sampling, will | argely be a function of local knowledge, priorities,
and vegetation patterns. Two examples may provide insight into this process In the Superior NF a
question of primary importanceis. Do we have any resident populations of lynx? To answer this question,
the Superior will be lodking to placegridsin those areas where they have the most recant evidence of lynx
ocaurrence and where the habitat appears to be most suitable. 1n the Okanogan NF, the presenceof lynx in
the area studied by Koehler and Brittell i snot in question. The Okanogan, thereforeis placing gridsin
areas where they have some information that lynx occur, and would like to gather more data concerning
these lynx. They are not, therefore, necessarily placing the surveysin the “best” areas, asisthe Superior,

but they are till only surveying in-and-adjacent-to cod wet forest types.



In al cases, we recommend avoiding multi ple fine-scale stratification rules, and particularly rules not
supported by scientific data. For instance there is no evidence, particularly in the summer, that lynx use
spedfic topographic features preferentially. Lynx telemetry locations are not found adjacent to creeks or
on flatter topography more than expedation within the study areas. Employing such rulesin landscape
stratification radically reduces the abilit y to infer the sample to the landscape (because so much of the

landscape will be outside of the strata) without any dired evidencethat the rules will i ncrease the sampling

efficacy.

Working in conjunction with other survey efforts

Hair snagging can be used to compliment other survey methods, such as snow tracking. For instance, if
snow tracks were found in an area, particularly where lynx were thought to be absent, then placing a grid
acrossthe areawould potentiall y vali date the snow tracks. If individual DNA identification was performed
on the samples, the addition of a hair survey could provide information concerning the number of lynx in

thearea. Using snow tracking asa pre-sampling method to determine grid placement in no way

invali dates the protocol. In many areasthisis a very sensible approach.

Non representative placement of transeds, or even individual scent stations can sometimes provide useful
information. For instance, if alynx isknown to exist within a spedfic drainage, one might want to
spedfically sample the drainage to try to determine whether the lynx is dill present, or to oltain a sample
of its DNA for research purposes. Similarly, scent stations can be used as a double-sampli ng method to
diredly validate snow tracks (as camera sets have been used in the past). These non-representative
surveys, however, are entirely exterior to the National Survey Protocol, and we are doing no testing which
can diredly be used to indicate their efficacy. Additionally, as mentioned abowe, these data ae extremely
limited in their utility. They cannot, for instance be used to infer anything about habitat relationships, the
gpatial extent of alocal population, or the absenceof lynx within a spedfic area. We therefore strongly
recmmend that these methods only be used to answer very spedfic questionsin very spedfic areas. In
most cases, laying a grid of transeds acrossan area of interest will provide more usableinformation and is

a better all ocation of resources.



Selection of sites and station positions

Each survey consists of placing 25sites within a
predetermined study area. Placesites 2.0 mi apart in a
grid fashion with the beginning of grid randomly
located. Each site ansists of onetransed with 5
stations gaced 100m apart and dreded downbhill . In
areas lacking any measurable slope, transed diredion

can berandom. Idedlly, transed length is400m,

however when transeds encounter human devel opment,

natural openings, meadows, new clear-cuts, ponds or

small | akes, breaksin transed may occur and increase
the overall transed length. If these breaks cause over-
al transed length to exceal 1 km, part of the transed

can be run uphill from the starting location (with the
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Figure 1. Example demonstrating
placement of sites. Yellow lineisarea of

interest. Red symbolsare location of sites
with 2-mile spacing.

same rules concerning meadows, water etc.). If the overall
transed length is gill longer than 1 km, rel ocate the starting
point to alocation not further than %2 km of the original start,
then repeat the protocal. If the relocated transed still
encounters too much human development, open water,
meadows, etc., then remove the site from the grid and locate the

transed at the next closest grid location. It isbest to

acoomplish thistask using aerial photo and topographic maps

Figure2. Transectsare located
downhill from the position of the prior to going into the field.
site. Stationsare 100 m apart.

Locate the 1% station at the point indicated by the 2x2 mile grid and | ocate the remaining stations (n=4) 100

m apart in astraight lineand dreded downhill from the 1% station. Only placestationsin >10% tree ©ver

(eyelevel and above). When you encounter natural openings, meadows, new clear-cuts, ponds or small



lakesthat excead 30m in width whil e walking transeds, do not include the distanceacrossthese open areas
as part of the 100m between transeds (Fig 3). For example, stop counting your steps when you enter an
open area, then continue your count when you exit the open area. When you encounter roads (or other

developments) place station on the other side of the road and out-of-sight.

Kee goad notes on the location of sites. Reaord

80m diredions to the site and the bearing of the transed line.
\\ If breaks or changes are made in the transed, make notes
on these changes. Goad records can save hours of
searching when you revisit the site. If thesiteisclosetoa
road, then flag where you leave the road to go to the site;

) ) thiswill help you when you return.
Figure 3. Example showing a transect

crossing an open area. One hundred
meter s wer e measur ed between 1% and
2" gtation; then 80 m was measur ed

Construction of scent stations

from 2" station and edge of an open Sedled atreethat islarge enough to nail the hair snare
area. The open area was crossed without

measuring distance and 20 m was onto; preferably one that has a good canopy, few low
measured on the far sideto get to the 3"

gtation. branches and shrubs. A good tree @nopy will asdst in

keeping rain off the arpet pads. Clear al brush and branches 5 ft from the ground on the side of the tree
where you will put the hair-snare. Your objediveisto reduceor eliminate any obstacles for lynx to enter,

rub on the hair-snare, and exit.

Nail a hair-snare onto the treewith the center of the hair-snare about 18in from the ground. Y our drywall
hatchet is about 15in long and can be used to make quick measurementsin thefield. Use 4 shingle nails—
one at each corner of the pad. Hang a small carpet pad from a nearby treebranch (5 ft from the ground).
The best placement iswithin sight of and at about 9 ft from the hair-snare—no morethan 15ft. First, sded
atreebranch that is at least 6 ft from the trunk of the tree as high as you can reach and with few
obstructions below the branch. You will probably need to cut brush and other branches that might tangle
the pie-plate. Then, cut off the amount of wirethat isneeded. Push the wirethrough the ceaater of the small

carpet pad (2.5 X 2.51in) provided in your kit using a twisting motion. Gently putting presaure on thewire



Remove all branches
lower than the small
pad and within reach
of the pan to reduce
the possiblity of the
pan becoming tangled.

Tie Wire

small pad

swivel

ENE SR B g
Remove tree limbs
and brush in front of
pad.

Place flagging away
from pan.

F 3
|
] I, .

Position the center of pad
18 " from the ground with 4
nails at the corner of pad. You
can use your hatchet to
measure this distance.

pan

Position center of pan

3 ft from the ground. ltis
best to determine where
3 ft from the ground is
on your body to use for
measuring this height

in the field.

Figure 4. Construction of a scent station.

is better than brute force here because the wire @n easily buckle. Twist the end of thewirein asingle loop

bel ow the pad to hold the pad on the wire.

Hang an aluminum pie-pan (8-9 in diameter, center 3 ft from the ground) with the attached wire and swivel

from the loop below the arpet pad. Make surethe wireloop below the arpet pad is closed so that the wire



on the pie-pan can not jJump out of theloop. The pie-pan should already be shaped in an S-shape, but re-

shapeit if necessary. In addition, make sure that the wires are straight.

Clear branches away from the pie-pan so that it will not get tangled. Placeflagging near the station so you
can easily relocate the site. Do not hang flagging on the same branch as the pie-pan because the pie-pan

will get tangled with the flagging. Using permanent marker, write the station number on the flagging and
pie-pan. Thiswill help in relocating stations. Often, the second station is relocated first and misidentified

asthefirst station.

Baiting hair-snares

It is best to prepare hair-snares before going into the
field. Placehair-snaresand small carpet pads on a
table. Thelureisaready pre-mixed. Thoroughly

shake or gtir thelure. Put 2 teaspoons (1/3 0z) of

the lure on each hair-snare and 2 teaspoons of the

lure on each small carpet pad. Spread out the lure

on the pad as much as possble. Squeeze dried Figure5. Put 2 spoons of mixture on hair -
snares and 2 spoons of mixture on small

catnip between your thumb and fingersto help pads. Note that small pads are not shown in
thispicture.

release the odor and sprinkle onto the hair-snare.

The amount of dried catnip per pad isthe maximum Bait ingredients

1:1: 6 ratio o propylene glycol, glycerine and
beaver castorium. Six drops per oz of catnip oil
was added to this mixture.

the pad can retain onceit islifted verticaly, usually

about 1 teaspoon. No dried catnip is put onto the

small carpet pad that is hung from the treebranch.



Habitat M easurements

Record topographic features using a clinometer for
dope and a compassfor asped. Make sure your
compasshas been adjusted for dedination between
true and magnetic north (dedinationsare provide on
USGS topographic maps). Provide devation at
stations using the most accurate source avail able.

Reaord over-story spedes and a visual estimate of

over-story cover within approximately 30 ft of

Figure 6. Sprinkledried catnip over bait on
station. Likewise, provide understory shrub spedes  hair-snares.

and avisual estimate of shrub cover within approximately 30 ft of stations. Give a visually estimated doh

of atypical over-story treespedes.
Safety Precautions

Bears are attracted to bait used at these stations and may beame defensive by treating the bait as a food
source  Extra precaution should be taken if possble bear encounters exist. Often bait gets on your hands.
Avoaid cleaning your hands on your cloths. Excessbait on your hands can be removed by rubbing them in
dry dirt. Avoid getting bait on your pack. Garbage bags are provided to line the inside of your pack. In
addition, 2-gal sealed containers are provided to transport baited hair-snares and padsin thefield. Often
bait will accumulate on the outside of the 2-gal containers. Occasionally clean the outside of these
containers to avoid spreading the bait to aher itemsin your pack. Do not transport other items besides

hair-snares, pads and pie-pansin these 2 gal containers.
Checking stations for lynx hair

Chedk stations for lynx hair after a 2-week period. Take noteson tracksthat you find at stations, conditi on
of the station such as if pie-pan wastangled, or any other observations. Lodk for hair at a distanceof 1 foa
from the pad. Most hair isnot noticeable at greater distances. You need to know what a carpet fiber look
like so that you do not misidentify it as hair. If you intend to run stations longer than the initial 2-week

period then re-bait station and chedk again after another 2-week period using the same procedures as was



used to set up the station except apply only 1 teaspoon of lure per pad instead of 2 teaspoons. When you

find hair, put the pad in aplastic bag using surgical gloves and mark bag with the survey location, date, site
and station number, and the name of observer. If you are running the stations for an additional 2-week
period, replacethe pad with a new one baited with 2 teaspoons of lure and catnip. After returning to an
inside work area then remove as much hair as posshble from the pad into a sealed plastic vial with desiccant

using tweezers and clean surgical latex gloves. Be sure that you do not touch the hair with your fingers.

Oilsfrom your fingerswill i nhibit genetic analysis. While working with hair samples, maintain a clean
environment such asto avoid crosscontamination of hair samples. Label sampleswith your initials, survey
location, site number, station number and date. Kegp the hair-snare in the plastic bag and store it and the

seadled plastic vial in acod dry place IMPORTANT: do not freeze).

Send samples and data & on as posshleto:
Kevin McKelvey

Rocky Mountain Research Station

800 E Bedkwith Ave

Missula, MT 59801

Samples do not need to be shipped with ice
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